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REMARKS 

This is a continuation of Application Serial No. 10/097,098. Claims 1,3-12, 14, and 
16 — 33 are currently pending. Claims 1,12, and 21 are the pending independent claims. 

In the Final Office Action in the 6 098 case, the Examiner objected to Claim 16 as being 
of improper dependent form and suggested amendments to Claims 29 and 33. 

Turning to the merits, the Examiner rejected Claims 1-4, 7-10, 12-21, 24-27, and 33 as 
allegedly being anticipated by U.S. Patent No. 6,193,893 to Mazzei et al (hereinafter 
"Mazzei"). The remaining claims, Claims 5, 6, 11, 22, 23, and 28-32 were formally objected 
to as depending from rejected claims but were indicated as being allowable over the prior art. 

Each of the foregoing objections and rejections is respectfully traversed and favorable 
reconsideration is requested in view of the above amendments and following remarks. 

I- Amendments to the Drawings and Specification. 

In the first Office Action of August 18, 2003 in the 6 098 case, the Examiner raised 
objections to the drawings in paragraphs 1 and 2 of the Office Action. These objections were 
overcome in Applicants' amendment of December 17, 2003 by amending Fig. 1 in the drawings 
and Page 13 of the specification. These amendments to Fig. 1 and to Page 13 of the 
specification are repeated herein. 

II. The Objections to the Dependent Claims are Overcome. 

In the Final Office Action in the '098 case, Claim 16 was objected to as allegedly failing 
to further limit Claim 12 from which it depends. In regard to Claim 16, Applicants 
respectfully submit that the claim is of proper dependent form and does in fact further limit 
independent Claim 12. Claim 16 requires that the apparatus of Claim 12 be configured to 
cause at least about 80% of the VOC's to be removed from the groundwater to the vapor phase 
in a single pass through the stripper. This is not a mere process limitation but in fact limits the 
structure of the apparatus itself. Therefore, it is submitted that the objection should be 
withdrawn. 

The Examiner also suggested amendments to Claims 29 and 33. Specifically the 
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Examiner suggested that Claim 29 be amended to depend from Claim 21 rather than Claim 28 
"as claim 28 recites the same pressure range and would be a duplicate claim if allowed." The 
suggested amendment has been made herein; however, it is noted that Claim 29 requires not 
only a specific pressure range of compressed gas but also a specific volumetric flow ratio of 
compressed gas to groundwater. Therefore, the claims are not duplicative. 

Finally, the Examiner suggested Claim 33 be amended to remove the language "in the 
manner of Claim 21 ". The claim is herein amended as requested. 

III. The Claimed Invention Patentably Distinguishes Over the Cited References . 

Turning to the merits, the Examiner rejected Claims 1, 3-4, 7-10, 12, 14, 16-21, 24-27, 
and 33 in the parent case as allegedly being anticipated by the Mazzei reference, while the 
remaining claims were indicated as being allowable over the prior art. It is respectfully 
submitted that these rejections are not well-taken. 

As Applicants have previously attempted to explain, the claimed invention as defined in 
independent method Claims 1 and 21 and in independent apparatus Claim 12 relates to a 
method and accompanying apparatus for the treatment of groundwater, such as from a well, 
which is contaminated with volatile organic compounds, also known as VOC's. According to 
the claimed invention, the contaminated groundwater is withdrawn from well as a component 
of a two-phase extract having distinct vapor and liquid phases . While the liquid phase "may" 
include dissolved gaseous components, the vapor phase is nevertheless physically separate and 
undissolved. This two-phase extract is then stripped by passage through an inline stripper 
having a venturi-like expansion. Preferably, a compressed gas is injected into the extract 
during passage through the inline stripper as well. 

The action of the inline stripper induces transfer of dissolved VOC's from the 
contaminated groundwater of the liquid phase of the two-phase extract to the separate 
undissolved vapor phase, thereby significantly reducing VOC levels in the final stripped 
groundwater. 

The cited Mazzei reference does not disclose or suggest the withdrawal of contaminated 
groundwater from a well as a part of a two-phase extract as in the claimed invention. Nor does 
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Mazzei disclose or suggest the use of a two-phase extract as a feed stream into an inline 
stripper. Instead, Mazzei describes only the treatment of a simple, one-phase "liquid supply 
10" which is stripped by feeding this stream into a "mixer injector 14". See Mazzei, Col. 4, 
Lines 19-42. It is only after a gas is injected into the liquid stream 10 at the mixer injector 14 
that a two-phase mixture "may" be created. 

This difference is quite significant. Whenever there is both a vapor phase and a 
separate liquid phase in intimate contact with one another (such as in the extraction of the 
contaminated groundwater in the claimed invention), stripping of relatively volatile 
components from the liquid phase to the vapor phase may occur. However, if only a liquid 
phase exists without an accompanying separate vapor phase (such as in the Mazzei liquid 
stream 10), then the conditions for stripping do not exist. There is nowhere for any "dissolved" 
gas to go. 

Thus, in contrast with Mazzei, the claimed invention provides for what is, in effect, 
"pre-stripping" of VOC's from the groundwater prior to the stripping of VOC's at the inline 
stripper, with a commensurate improvement in overall stripping performance and VOC 
removal from the groundwater. That is, the two-phase flow up the well allows for enhanced 
stripping conditions favoring mass transfer of dissolved VOC's from the liquid phase to the 
separate vapor phase so that less VOC's need to be removed in the actual stripper unit. A 
significant amount of the VOC's will already have separated from the liquid phase to the 
separate vapor phase by the time the groundwater is acted on by the stripper. Mazzei plainly 
does not suggest this. 

In the Final Office Action, the Examiner alleges that the extract from the well 10 in 
Mazzei is inherently a two-phase mixture composed of a liquid phase and, in his words, "tiny 
bubbles" of VOC's dispersed within the liquid. Applicants respectfully submit that the 
Examiner's contentions are both technically and legally in error. 

Technically speaking, the notion that any "dissolved" VOC's would be dispersed in the 
liquid as "tiny bubbles" of gas is incorrect. As the Examiner correctly notes, any VOC's in 
Mazzei are dissolved in the liquid, i.e., there are in solution. However, a solution is by 
definition a one-phase mixture! For instance, the McGraw-Hill Dictionary of Scientific and 
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Technical Terms defines a solution as a "single, homogeneous liquid, solid, or gas phase that is 
a mixture in which the components (liquid, gas, solid, or comminations thereof) are uniformly 
distributed throughout the mixture." 1 Thus, to state that the liquid includes dissolved VOC's by 
definition precludes such VOC's from existing as a separate gas phase or as any imagined "tiny 
bubbles." 

The distinction may be illustrated by considering a common carbonated soft drink. Soft 
drinks are ordinarily purchased in clear bottles which have been sealed under pressure. With 
these clear containers, it may easily be seen that while the sealed, pressurized beverage may 
include carbonation, the carbon dioxide gas is dissolved into the liquid phase, i.e., there is one 
phase and no tiny bubbles. However, when the container is opened and depressurization 
occurs, a portion of the dissolved gas begins to leave the solution and form bubbles. Only at 
this point is a two phase mixture created. Thus, Mazzei's system would not be expected to 
have two phases until possibly after the mixer where the liquid said to contain dissolved gas 
may be rapidly depressurized. Such a system stands in stark contrast to Applicants' system, 
which draws a two-phase flow from the downhole location for the multiple advantages 
discussed in the application. 

The examiner therefore has respectfully misapprehended the technical distinction 
between a liquid containing a dissolved gas, on the one hand, and a two-phase system with a 
gas or vapor phase and a separate liquid phase, on the other hand. In the latter system, the 
separate liquid phase may contain some dissolved gas, but this dissolved gas would, by 
definition, be invisible. A pipe filled with a liquid containing a dissolved gas does not suggest 
a pipe containing separate liquid and gas phases. A liquid containing dissolved gas is not the 
same as a two-phase system of liquid and gas. The two are like night and day. 

Moreover, the Examiner's contentions are legally insufficient to establish anticipation 
by "inherency". The notion of "tiny bubbles" originates in the mind of the Examiner, not in 
what is disclosed in Mazzei. The Mazzei reference only refers to a "liquid supply 10" and says 
nothing to suggest that the liquid includes "tiny bubbles" of gas. Thus, to use the reference as 
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the basis for an anticipation rejection, the Examiner must establish that the liquid supply 10 is 
inherently a two-phase mixture including "tiny bubbles" of gas. To establish inherency, 
extrinsic evidence must be used to "make clear that the missing descriptive matter is necessarily 
present in the thing described in the reference, and that it would be so recognized by persons of 
ordinary skill. ... Inherency, however, may not be established by probabilities or possibilities. 
The mere fact that a certain thing may result from a given set of circumstances is not 
sufficient." In re Robertson. 169 F.3d, 49 USPQ2d 1949, 1950-1951 (Fed. Cir. 
1999)(emphasis added). The Examiner has produced no such extrinsic evidence in support of 
his inherency contentions. In fact, the Examiner has postulated a possibility which cannot 
reasonably be said with certainty to be "inherent." A two-phase system cannot reasonably be 
said to be "inherent" in a single phase (liquid) system containing a dissolved component. It is 
therefore submitted that no proper basis for the Examiner's inherency-based anticipation 
rejection has been established and that the same should therefore be withdrawn. 

In light of the foregoing, favorable action is respectfully requested. 

In the event this response is not timely filed, Applicants hereby petition for the 
appropriate extension of time and request that the fee for the extension along with any other 
fees which may be due with respect to this paper be charged to our Deposit Account No. 
12-2355. 

Respectfully submitted, 

LUEDEKA, N£EL^ GRAHAM, P.C. 

Mark S. Graham 
Registration No. 32,355 

MSG:JDG:lal 
Enclosure: 

Copy of Scientific Dictionary Excerpts 
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[zoo] Having two sexually mature stages, larva 
H U lt in the life of an individual. { da'sa-ja-ne } 
uition Ichem] Dissolving of a material. { ,dis-a lu- 

jk lie [chem] 1. To cause to disperse. 2. To cause to 
f ^n t o solution, [graphics] A superimposing of one tele- 
| P"?'" m otion picture shot upon another, the emergent shot 
i ^llv brightening and the overlapped shot gradually dark- 

\ r so that as one scene disa PP ears ' another g raduall y a P" 

Also known as lap dissolve. { da'zalv } 
fSved air flotation [chem eng] A liquid-solid separa- 
nrocess wherein the main mechanism of suspended-solids 
nval is the change of apparent specific gravity of those 
n^nded solids in relation to that of the suspending liquid by 
2! Attachment of small gas bubbles formed by the release of 
SLolved gas to the solids. Also known as air flotation, 
/ds'zalvd ,er flo'ta-shan } 

icsolved gas See solution gas. { da'zalvd gas J 
£olved-gas drive See internal gas drive. { da'zalvd ,gas 

Jitlolled-gas-drive reservoir [petro eng] Oil reservoir 
m which the temperature of the liquid phase is below critical 
ii the liquid is driven from the reservoir by the expansion of 
Solved gas. Also known as a bubble-point reservoir. 
I da'zalvd ,gas ,driv 'rez-av.war } 

dissolved-gas reservoir See solution-gas reservoir, 
{da'zalvd, gas 'rez-av.war } 

dissonance [acous] An unpleasant combination of har- 
monics heard when certain musical tones are played simulta- 
neously. Also known as discord. { 'dis-amans } 
dissymmetrical network See dissymmetrical transducer. 
{ .dis-a'me-tra-kal 'net.wark } 

Asymmetrical transducer [electr] A transducer whose 
input and output image impedances are not equal. Also known 
as dissymmetrical network. { ,dis-a'me-tra-kal tranz du-sar } 
dissymmetry [sci tech] Lack of symmetry. { di sinva- 

dissymmetry coefficient [analy chem] Ratio of the in- 
tensities of scattered light at 45 and 135°, used to correct for 
destructive interference encountered in light-scatter- 
ing-photometric analyses of liquid samples. { di'sim-a-tre ,ko- 
i'fish-ant } 

dissymmetry factor [optics] A quantity which expresses 
the strength of circular dichroism, equal to the difference in the 
absorption indices for left and right circularly polarized light 
divided by the absorption index for ordinary light of the same 
wavelength. Also known as anisotropy factor. { di'sim-a-tre 
,fak-tor } 

Dlstacodidae (paleon] A family of conodonts in the su- 
border Conodontiformes characterized as simple curved cones 
with deeply excavated attachment scars. { dis-ta'kad^a.de } 
distal [biol] Located away from the point of origin or at- 
tachment. { 'dist-al } 

distal convoluted tubule [anat] The portion of the ne- 
phron in the vertebrate kidney lying between the loop of Henle 
and the collecting tubules. { 'dist-al ,kan-va'lud-ad 'tu-byul } 
distance [math] A nonnegative number associated with 
pairs of geometric objects. [mech] The spatial separation of 
two points, measured by the length of a hypothetical line joining 
them. { 'dis-tans } 

distance finding station [nav] A radio beacon equipped 
W| th a synchronized sound signal to provide the pilot or marine 
w 'lh a means of determining distance from the source of the 
^und, by measuring the difference in the time of reception of 
the two signals; the sound may be transmitted through air or 
w ater and from the same location as the radio signal or a location 
Kmote from it. { 'dis-tans , find-in. ,sta-shan } 
distance-luminosity relation [astron] The relation in 
*hich the light intensity from a star is inversely proportional 
10 the square of its distance. { ;dis-tans lu-ma'nas'ad-e ri'la- 
*han} 

^stance mark [electr] A movable point produced on a 
***** display by a special signal generator, so that when the 
jjark is moved to a target position on the screen the range to 
*c* target can be read on the calibrated dial of the signal 


generator; usually used for gun laying where highly accurate 
distance is important. { 'dis-tans .mark } 

distance marker [engJ One of a series of concentric circles, 
painted or otherwise fixed on the screen of a plan position 
indicator, from which the distance of a target from the radar 
antenna can be read directly; used for surveillance and navi- 
gation where the relative distances between a number of targets 
are required simultaneously. Also known as radar range 
marker; range marker. { 'dis-tans ,mark-ar } 

distance marking light Inav] An approach light indicating 
distance from the end of a runway, landing strip, or channel. 
{ 'dis-tans ,mark-irj ,ITt } 

distance-measuring equipment [nav] A radio aid to nav- 
igation that provides distance information by measuring total 
round-trip time of transmission from an airborne interrogator 
to a ground-based transponder and return. Abbreviated DME. 
{ 'dis-tans ,mezh-arirj i'kwip-mant } 

distance modulus See modulus of distance. { 'dis-tans ,maj- 

a-las } , . 

distance protection [elec] Effect of a device operative 
within a predetermined electrical distance on the protected 
circuit to cause and maintain an interruption of power in a 
faulty circuit. { 'dis-tans pra.tek-shan } 

distance ratio [mech eng] The ratio of the distance moved 
by the effort or input of a machine in a specified time to the 
distance moved by the load or output. { 'dis-tans ,ra-sho } 

distance reception [commun] Reception of messages 
from, or communication with, distant radio stations. Abbrevi- 
ated DX. { 'dis-tans ri'sep-shan } 

distance relay [elec] Protective relay, the operation of 
which is a function of the distance between the relay and the 
point of fault. { 'dis-tans ,re,la } 

distance resolution Ieng] The minimum radial distance by 
which targets must be separated to be separately distinguishable 
by a particular radar. Also known as range discrimination; 
range resolution. { 'dis-tans .rez-a.lii-shan } 
distance/velocity lag [cont sys] The delay caused by the 
amount of time required to transport material or propagate a 
signal or condition from one point to another. Also known as 
transportation lag; transport lag. { ;dis-tans va'las-ad-e lag } 
distant early warning line [ord] Defense line of radar sta- 
tions at about the 70th parallel on the North American continent. 
{ 'dis-tant ,arle 'worn-in ,lln } t 
distant field [electromag] The electromagnetic field at a 
distance of five wavelengths or more from a transmitter, where 
the radial electric field becomes negligible. { ;dis-tant ,feld } 
distant signal [civ eng] A signal placed at a distance from 
a block of track to give advance warning when the block is 
closed. { Idis-tant 'sig-nal } 

distemper [vet med] Any of several contagious virus dis- 
eases of mammals, especially the form occurring in dogs 
marked by fever, respiratory inflammation, and destruction ot 
myelinated nerve tissue. { dis' tern-par } 

distheneSee kyanite. { 'dis.then } 

distichous [biol] Occurring in two vertical rows. { dis- 
ta-kas } 

distillate (chem] The products of distillation formed by con- 
densing vapors. { 'dis-ta.lat } 

distillate fuel Imater] Any one of the wide variety of fuels 
obtained from fractions boiling above the temperature at which 
gasoline comes off in the distillation of petroleum. { 'dis-ta.lat 

distillate fuel oil [mater] A classification for one of the 
overhead fractions produced from crude oil in conventional 
distillation operations. { 'dis-ta,lat 'fyiil ,6il } 
distillation [chem] The process of producing a gas or vapor 
from a liquid by heating the liquid in a vessel and collecting 
and condensing the vapors into liquids. { .dis-ta'la-shan } 
distillation column Ichem] A still for fractional distillation. 
{ .dis-ta'la-shon .kal-sm } 

distillation curve IchemJ The graphical plot of temperature 
versus overhead product (distillate) volume or weight for a 
distillation operation. { ,dis*ta'la-shan ,karv } 
distillation loss [chem] In a laboratory distillation, the dif- 
ference between the volume of liquid introduced into the dis- 
tilling flask and the sum of the residue and condensate received. 
{ ,dis-ta'la-shan ,16s } 

distillation range Ichem] The difference between the tem- 
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Multioistodus. a typical conodont 
of the family pistacodidae. 
(After illustration in R. R. bhrpcft 
ind \V H Twenhofel t Principles 
f Invertebrate P^ontology, 
cGraw-Hill, 2d ed., 1953) 
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RlubHtty product constant [phys chem] A type of sim- 
Iplified equilibrium constant, K sp , defined for and useful for 
^equilibria between solids and their respective ions in solution; 
|jfor example, the equilibrium 

%■ AgCl(s) ^ Ag + + CI", IAg + ][Cri s K sp 

r, where [Ag + ] and [CI - ] are molar concentrations of silver ions 
;'aid chloride ions. { .sal-ya'bil-ad-e ;prad-skt .kan-stant } 
solubility test [analy chem) 1. A test for the degree of 
< solubility of asphalts and other bituminous materials in sol- 
vents, such as carbon tetrachloride, carbon disulfide, or petro- 
leum ether. 2. Any lest made to show the solubility of one 
material in another (such as liquid-liquid, solid-liquid, gas- 
liquid, or solid-solid). { .sal'ya'bil-ad-e .test } 
soluble [chem] Capable of being dissolved. { 'sal-ya-bal } 
soluble barbital See sodium barbital. { 'sal-ya-bal 'bar 
-total } 

soluble castor oil See Turkey red oil. { 'sal-ya-bal 'kas-tar 
.,6il} 

soluble cutting oil (mater] A petroleum oil containing an 
^emulsifying agent to make it mix easily with water; used as a 
coolant for metal-cutting tools. { 'sal-ya-bal 'kod-irj .oil } 
soluble glass See sodium silicate. { 'sal-ya-bal 'glas } 
soluble guncotton See pyroxylin. { 'sal-yo-bal 'gan.kat-an } 
soluble indigo blue See indigo carmine. { 'saTya-bal 'in-da- 
16'blu} 

soluble nitrocellulose See pyroxylin. { 'sal-yo-bal Jm-tro 'sel- 
ya.los } 

soluble oil [mater] An oil that readily forms a stable emul- 
oon or colloidal suspension in water. Also known as emul- 
sifying oil. { 'sal-ya-bsl'oil } 

soluble starch [mater] A group of water-soluble polymers 
ifcrmed from starch, such as the starches derived from corn or 
potato, by acetylation, acid hydrolysis, chlorination, or by 
'action of enzymes to form starch acetates, ethers, and esters; 
Bed as textile sizing agents, emulsifying agents, and paper 
coatings. { 'sal-ya-bal 'starch } 

Jbhim [geol] The upper part of a soil profile, composed of 
Wanci B horizons in mature soil. Also known as true soil. 
I f Sfrbm } 

•Me [chem] The substance dissolved in a solvent. { 'sal- 
*» 

wute compartmentation [bot] The sequestering of a 
ml cell's salt in a vacuole so that the salt does not poison the 
*0- { 'saJ-yut kam.part-man'ta-shan } 
•Won [chem] A single, homogeneous liquid, solid, or 
|5 phase that is a mixture in which the components (liquid, 
g. solid, or combinations thereof) are uniformly distributed 
•Wghout the mixture. { sa'lii-shan } 
| Won ceramic [elec] A nonbrittle, inorganic ceramic 
gating coating that can be applied to wires at a low temper- 
igc; examples include ceria, chromia, titania, and zirconia. 
I wu-shan sa'ranvik } 

jSFjton Eyeing [text] Adding dye to the chemical com- 
ui the spinneret before extrusion. Also known as dope 


|g*Jg- { sa'Iu-shgn .dl-irj } 
Igton gas [petro eng] Gaseous reservoir hydrocarbons 
H"** 1 lr * liquid reservoir hydrocarbons because of the pre- 
jg«g pressures in the reservoir. Also known as dissolved 
£1 sa'lu-shan .gas } 

gas drive See internal gas drive. { sa'lii-shan ,'gas 

Jj^gas reservoir [retro eng] Oil reservoir initially 
[ve the bubble-point pressure of the gas-oil mixture, 
uced primarily by the expansion of the oil and its 
, . I gas. Also known as dissolved-gas reservoir. 
$" 9n !gas 'rez-av.war } 
• groove [geol] One of a series of continuous, sub- 
furrows developed on an inclined or vertical surface of 
« and homogeneous rock (such as the limestone walls 
by the slow corroding action of trickling water, 
""^n .griiv } 

heat treatment [met] Heating and holding an al- 
a y.^ m Perature at which one (or more) constituent enters 
* 1 solution, then cooling the alloy rapidly to prevent the 
" from precipitating. { sa'lii-shsn 'net .tret-mant } 
mir »ing (min eng] The extraction of soluble min- 



erals from subsurface strata by injection of fluids, and the 
controlled removal of mineral-laden solutions. { sa'lii-shan 
,min-in } 

solution poison [nucleo] A soluble nuclear poison, such 
as boric acid, added to the coolant of a nuclear reactor for 
purposes of reactivity control; generally used only during shut- 
down periods, and chemically removed from the coolant prior 
to resuming operation. { sa'lii-shan .poiz-an } 
solution pool [geol] A pool in a rock that is formed by the 
dissolution of the rock in ocean water. { sa'lu-shan ,pul } 
solution porosity [petro eng] A generic designation for 
reservoir-rock porosity created by solution action; some ex- 
amples are crystalline limestone and dolomite, porous cap rock, 
and honeycombed anhydrite. { sa'lu-shan pa.ras-ad-e } 
solution potholes [geol] Potholes produced in carbonate 
rocks by dissolution. { sa'lu-shan .pat.holz } 
solution pressure (phys chem] 1. A measure of the 
tendency of molecules or atoms to cross a bounding surface 
between phases and to enter into a solution. 2. A measure of 
the tendency of hydrogen, metals, and certain nonmetals to 
pass into solution as ions. { sa'lu-shan .presh-sr } 
solution process [chem eng] An oil-refining process for 
separating mercaptans from gasoline by washing with a caustic 
solution containing organic compounds in which the mercap- 
tans are soluble. { sa'lu-shan ,pra-sas } 
solution transfer [geol] A process whereby pressure so- 
lution of detrital mineral grains at contact areas is followed by 
recrystallization on the less strained parts of the grain surfaces. 
{ sa'lu-shan ,tranz-far } 

solutizer-air regenerative process [chem eng] A petro- 
leum refinery process that is identical to the solutizer-steam 
regeneration process, except for the regeneration step; the 
newer units use uncatalyzed air regeneration. { sa'lii.tiz-ar 'er 
re'jen-a-rad-iv ,pra-sas } 

solutizer-steam regenerative process [chem eng] A pe- 
troleum refinery process used to extract mercaptans from gas- 
oline or naphtha; uses solutizers (potassium isobutyrate or po- 
tassium alkyl phenolate) in strong potassium hydroxide solution 
as the selective solvent. { sa'lu.tTz-ar 'stem re'jen-a-rad-iv t pra- 

S3S } 

solutizer-tannin process [chem eng] A petroleum refinery 
process that is an early variation of the solutizer-air regenerative 
process for extraction of mercaptans from gasoline; uses tannin- 
catalyzed oxidation for the regeneration step. { sa'lu.tlz-ar 
'tan-an ,pra-sas } 

solutrope [chem] A ternary mixture with two liquid phases 
and a third component distributed between the phases, or se- 
lectively dissolved in one or the other of the phases; analogous 
to an azeotrope. { 'sal-ya.trop } 

solvable group [math] A group G which has subgroups 
C 0 , G,,:..,G„, where G 0 = G, G„ = the identity element 
alone, and each G, is a normal subgroup of G,_, with the 
quotient group G,_ ,/G, Abelian. { 'sal-va-bal 'griip } 

solvation [chem] The process of swelling, gelling, or dis- 
solving of a material by a solvent; for resins, the solvent can 
be a plasticizer. { sai'va-shan } 

Solvay process [chem eng] The process to make sodium 
carbonate and calcium chloride by treating sodium chloride 
with ammonia and carbon dioxide. { 'sal.va ,pra-sas } 
solvent [chem] That part of a solution that is present in the 
largest amount, or the compound that is normally liquid in the 
pure state (as for solutions of solids or gases in liquids). { 'sal- 
vant } 

solvent deasphalting [chem eng] A petroleum refinery 
process used to remove asphaltic and resinous materials from 
reduced crude oils, lubricating oil stocks, gas oils, or middle 
distillates through the extractive or precipitant action of sol- 
vents. Also known as solvent deresining. { 'sal-vant 
de'as.folt-irj } 

solvent deresining See solvent deasphalting. { 'sal-vant 
di.rez-an-in. } 

solvent dewaxing [chem eng] A petroleum refinery process 
for solvent removal of wax from oils; the mixture of waxy oil 
and solvent is chilled, then filtered or centrifuged to remove 
the precipitated oil; the solvent is recovered for reuse. { 'sal- 
vant di,waks-in } 

solvent dyeing [text] The dyeing of synthetic textiles by 
using chlorinated hydrocarbon solvents (such as trichloroethy- 


